IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
NON-PROVISIONAL PATENT APPLICATION 

INVENTOR(S): Howard Sinkoff 
NOVEL CABLE TRAY ASSEMBLIES 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to apparatus and systems for supporting conductive cable, 
and, more particularly, relates to components of, and systems which utilize, cable trays to 
securely and safely organize and support conductive cable. 
10 2. Background Art 

Cable tray assemblies are well known for use as a support system for carrying conductive 
cable, wires, tubing, piping, or other conduits over various distances in buildings and other 
commercial structures. The cable tray assembly provides a support for running the wires 
throughout various locations in the facility. Cable trays are typically suspended from the ceiling 
15 or walls in order to provide a non-intrusive path for the cable that allows for full use of the work 
spaces below. Due to the amount of cable and conduit running through modern facilities, cable 
trays are also available which support cables at multiple elevations. 

It has become common practice, and is presently required by the National Electric Code 
and most local building codes, to support conductive cable in commercial and industrial 
20 construction settings with support structures such as those referred to as "cable trays". Cable 

trays are typically made of wire lengths welded together in a cage-like arrangement to provide a 
support surface for the conductive cable. Cable tray sections have heretofore been made in only 
one shape: a straight, U-shaped channel. Cable tray sections have been connected together in 
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end-to-end fashion and lengths of cable pulled thereover to facilitate connecting electrical and 
communications equipment in different places within a building. Since multiple cables may be 
positioned on any given section of cable tray, and since not all of these cables will have the same 
destination, it has become necessary to have intersecting runs of cable trays. Heretofore, the 
intersections of cable tray runs have been created manually on the job using wire cutters and 
brackets/clamps. 

This arrangement is undesirable for a number of reasons. One reason is that leaving the 
actual connection of particular intersecting cable tray sections up to the discretion of the worker 
may lead to undesirable results such as insecure attachments and lack of electrical connectivity, 
which could yield disastrous repercussions since virtually all codes require that the cable trays be 
conductively connected for grounding purposes. Another reason is that the creation of such 
intersections by workers in the field is cumbersome, time consuming, and dangerous since wire 
cutters are used and sharp, exposed edges are present. Yet another undesirable aspect of the 
present procedure for manually joining intersecting cable tray sections is that, by cutting the 
wires which make up a particular cable tray segment, any corrosion resistant surface treatment on 
the cable trays is compromised, rendering efforts at corrosion resistance useless. Ideally, stainless 
steel or some other non-corrosive material is used to form the cable trays. However, since such 
materials are prohibitively expensive, the accepted practice is to utilize non-corrosion resistant 
materials and coat the trays with a corrosion resistant material. 

Junction connectors of the prior art are disclosed in U.S. Patent Nos. 5,628,481 and 
5,782,439. However, such connectors have several disadvantages. These prior art designs include 
a plate having mounting holes extending there-through about the edge of the plate. A connector 
that attaches a rail to the plate is secured to the plate by a vertically aligned fastener. While such 
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an arrangement provides flexibility in accommodating rails approaching a junction at different 
angles, the fastener becomes a pivot point about which the rail can rotate about the plate. This is 
especially true if the fastening element is not properly tightened or if it becomes loose over time. 
Therefore, such designs do not adequately restrict rotation between the sections and the junction 
5 support. Such movement is undesirable since it becomes very difficult to keep the rails aligned 
through the junction. 

Avoiding damage to a cable resulting from pulling the cable from one tray to another at 
an angle thereto (usually a right angle) and thus subjecting the cable to bending, has been a 
problem, particularly with regard to data transmission cable, since sharp bending of this type of 
10 cable often adversely affects its data transmission capability. Compounding the problem, cable 
tray systems involving different types of cable trays, different sizes of cable trays, and different 
arrangements of trays may be encountered. 

All of the aforementioned problems, and others, result in a higher installation cost due to 
the unnecessary time spent on site cutting and clamping cable tray segments together, with the 
15 accompanying fatigue and occupational hazards. These problems also result in the potential for 
damage to the supported wires as they are drawn over the trays. 

It is, therefore, highly desirable to find a solution to the aforementioned and other 
shortcomings. 

SUMMARY OF THE INVENTION 
20 The present invention provides an array of cable trays that conform to the National 

Electric Code's rigorous requirements of continuous grounding while providing aesthetically 
pleasing and highly functional cable tray components that are interconnected by a novel 
attachment system. 
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Among the several objects of the invention may be noted the provision of an improved 
junction for joinder of cable trays; the provision of such a junction which can be used as supplied 
and without requiring extras or taking special steps to enable pulling cable around from one tray 
run to another in a manner avoiding damage to the cable (e.g. in the case of data transmission 
cable, avoiding distortion of the quality of the data transmissability thereof); the provision of 
such a junction for joinder of cable trays in different configurations, particularly, but not by way 
of limitation, in L- formation, T- formation, or cruciform formation; and the provision of such a 
junction which is relatively economical to manufacture and convenient and economical to install. 

Accordingly, the present invention is directed to a system, and accompanying apparatus, 
for connecting lengths of cable trays to create any desired configuration of supporting structure 
for runs of conductive cable, tubing, and the like. 

In one aspect of the invention, cable tray sections are provided having an "L" shape, 
others are provided in a "T" shape, and others are provided in a cruciform shape. Further shapes 
may be provided, such as elbows (L-shaped sections) which do not form 90° angles, T-shaped 
sections a portion or all of which do not form a 90° angle, and cruciform shapes which have 
angles other than 90° included. Rounding the interior angles of these cable tray sections reduces 
the amount of bending of the cables that pass around each angle, and thus reduces distortion of 
the quality of data transmissions. Further, rounding the interior angles reduces the likelihood that 
a cable will become ensnared on a sharp exposed edge. 

In another aspect of the invention, a system for connecting adjacent segments of cable 
trays is provided. 

In yet another aspect of the invention, each cable tray section is powder coated or 
otherwise treated such that the treated portions of the cable tray are not electrically conductive. 



In contrast, the surfaces which come into contact with corresponding surfaces on adjacent cable 
tray sections are un-coated and treated with corrosion resistant material to render them 
electrically conductive, but protected from corrosion. 

In yet a still further aspect of the invention, rollers are provided with some or all of the 
cable tray sections for facilitating the drawing of cables thereover. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The specification uses the following figures to illuminate the preferred embodiments of 
the present invention. However, it is to be understood that the invention is not intended to be 
limited to the embodiments shown, which are merely exemplary and not by way of limitation. 

FIG. 1 is a perspective view of a prior art cable tray. 

FIG. 2 is a perspective view of an embodiment of a novel cable tray of this invention. 

FIG. 3 is an enlarged view of the area of detail sown in Fig. 2. 

FIG. 4 is a perspective view of a U-shaped connector receiving element. 

FIG. 5 is a perspective view of an alternative connector receiving element. 

FIG. 6 is a perspective view of a further alternative connector receiving element. 

FIG. 7 is perspective view of a still further alternative connector receiving element. 

FIG. 8 is a perspective view of a cable tray with mask blanks and anti-friction rollers. 

FIG. 9 is a perspective view of a wide transverse wire mask blank. 

FIG. 10 is a perspective view of a connector receiving element mask blank. 

FIG. 1 1 is a perspective view of a narrow transverse wire mask blank. 

FIG. 12 is a perspective view of an anti- friction roller. 

FIG. 13 is a perspective view of two interconnected cable trays. 

FIG. 14 is a enlarged view of the connection between two interconnected cable trays. 



FIG. 15 is a perspective view of the cable tray connecting system where a cable tray drop 
is employed to change elevations utilizing straight and the J-shaped hook connector receiving 
elements. 

FIG. 16 is an enlarged view of the area of detail shown in Fig. 15. 

FIG. 17 is another enlarged view of the area of detail shown in Fig. 15. 

FIG. 18 is a perspective view of the cable tray connecting system where a cable tray drop 
is employed to change elevations where only J-shaped hook connector receiving elements are 
used. 

FIG. 19 is an enlarged view of the area of detail shown in Fig. 18. 
FIG. 20 is an enlarged view of the area of detail shown in Fig. 18. 
FIG. 21 is an exploded top plan view of a portion of an exemplary cable tray arrangement 
in accordance with the invention. 

FIG. 22 is an enlarged view of the area of detail shown in Fig. 21. 

FIG. 23 is a perspective view of an L-shaped cable tray with a rounded corner. 

FIG. 24 is an enlarged view of the area of detail shown in Fig. 23. 

FIG. 25is a perspective view of a T-shaped cable tray with rounded corners. 

FIG. 26 is an enlarged view of the area of detail shown in Fig. 25. 

FIG. 27 is a perspective view of cruciform-shaped cable tray with rounded corners. 

FIG. 28 is an enlarged view of the area of detail shown in Fig. 27. 

FIG. 29 is a perspective view of a reducer cable tray. 

FIG. 30 is an enlarged, exploded view of the area of detail in Fig. 29. 

FIG. 31 is an enlarged, exploded view of the area of detail in Fig. 29. 

FIG. 32 is a perspective, expanded view of a cable tray and the connection to adjacent 



cable trays. 

FIG. 33 is an enlarged, exploded view of the area of detail in Fig. 32. 

FIG. 34 is a top plan view of two connected, adjacent cable trays. 

FIG. 35 is a cross-sectional, elevational view along the cross-section line indicated in Fig. 

34. 

FIG. 36 is a cross-sectional, elevational view along the cross-section line indicated in Fig. 

34. 

DETAILED DESCRIPTION OF THE PREFERRED AND ALTERNATIVE EMBODIMENTS 

As shown in Fig. 1, prior art cable trays are comprised of longitudinal wires 12, also 
known as "warp" wires, that run longitudinally, and transverse wires 14, also called "weft" wires, 
running perpendicularly to the warp wires and welded or otherwise permanently connected 
thereto to form a U-shaped basket or tray. The sections 1 are of any suitable length, and adjacent 
sections (not shown) are connected to each other on-site by cutting off wire segments, if 
necessary, and clamping the cable tray sections together. As stated previously, requiring workers 
in the field to cut the cable tray sections and clamp them together is not only cumbersome, time- 
consuming and costly, but potentially dangerous. 

As shown in Figs. 2 and 13-14, the cable tray connecting system of the instant invention 
may utilize an otherwise standard cable tray 10, which can be comprised of longitudinal wires 12 
interconnected with transverse wires 14. One improvement of the instant invention lies in the 
inclusion of connector receiving elements 16, which in the embodiment shown (which is not 
intended to limit the scope of the invention) are in the shapes shown in Figs. 4-7. Connector 
receiving elements 16 are connected to transverse wires 14 as shown, and may be employed 
either on the upstanding sidewall portions and/or on the flat, weight-bearing portions, or both, of 



cable tray 10. Any number of connector receiving elements 16 may be employed. The two 
connector receiving elements 16 on each side of the cable tray 10 shown in Figs. 2 and 8 are 
merely exemplary, it being understood that fewer or more than the numbers shown and positions 
other than those shown may be suitable for particular applications. 

Another aspect of the invention shown in Figs. 3, 13 and 14 lies in the employment of 
end transverse wires 18, which are parallel and fairly closely spaced together and which are 
adapted to overlap with connecting loops 20 of connector receiving elements 16 in such a way 
that loops 20 lie in registry with a corresponding portion of the space between transverse wires 
18, thereby forming a space through which fasteners, such as carriage bolt 22 and nut 24, may be 
passed to interconnect adjacent cable tray sections. In the preferred embodiment, a carriage bolt 
22 is used as the fastener due to its smooth upper surface and hexagonal belt head below the 
upper smooth curved head, where the hexagonal bolt head is sized and shaped so as to snugly fit 
in the space between transverse wires 18 and connector receiving elements 16 to prevent bolt 22 
from rotating when nut 24 is threaded thereon. In this way, an installer need only use a single tool 
to tighten nut 24 onto bolt 22. However, it is to be understood that any suitable fastener may be 
used to interconnect connector receiving element 16 with transverse wires 18. 

There are four illustrated alternative embodiments of the loops 20 of connector receiving 
element 16 that provide both ease in connecting adjacent tray sections and security in the 
connection. Other embodiments within the scope of this invention will occur to those of skill in 
the art. In Fig. 4, connector receiving element 16B comprises an elongated U-shape with two 
generally parallel straight sections 21, connected on one end with a connecting loop 20. In Fig. 5, 
connector receiving element 16C comprises an elongated ellipse with two (2) approximately 
parallel straight sections 21 and two (2) connecting loops 20 that connect the ends of the parallel 
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straight sections 21. In Fig. 6, connector receiving element 16 D, in the shape of a single, J- 
shaped hook, comprises a narrow elongated ellipse with two (2) approximately parallel straight 
sections 21, connected on one end with a connecting loop 20. The opposing end of each straight 
section 21 consists of a curved section 27 that lies in a plane approximately perpendicular to 
5 straight sections 21 and connects to a straight section 23. Each straight section 23 is 

approximately parallel with each other and with each straight section 21. The two (2) straight 
sections 23 are connected by a connecting loop 20 that lies in a plane approximately parallel with 
straight sections 23. In Fig. 7, connector receiving element 16E, in the shape of a double, J- 
shaped hook, includes two (2) approximately parallel straight sections 21. Each end of each 

10 straight section 21 is connected to a curved section 27 that lies in a plane approximately 

perpendicular to straight sections 21. Each curved section 27 is connected to a straight section 23. 
The straight sections 23 are approximately parallel with each other and with the straight sections 
21. The end of each straight section 23 opposite the curved section 27 is connected to a 
connecting loop 20 that lies in a plane approximately parallel with straight sections 23. 

15 Connector receiving elements 16D and 16E are designed to accommodate a portion of the 

transverse wires 18 between the straight sections 21 and straight sections 23. Figs. 16, 17, 19, and 
20 show close-ups of a use (but not the only use) of connector receiving element 16D in a cable 
tray assembly. It is understood that connector receiving element 16E can be used in similar and 
other manners. These connector receiving elements 16 maybe attached to the exterior of the 

20 cable tray 10, which is the side of the cable tray 10 that faces away from the cables, in order to 
reduce the likelihood that a cable passed over the cable tray 10 will catch or snag on the 
connector receiving element 16. 

As shown in Figs. 15-20, one benefit to using connector receiving elements 16D or 16E is 

-9- 



that they allow for easy and secure change in elevation of the cable tray 10. Instead of using 
straight connector receiving elements 16B or 16C, these alternative connector receiving elements 
16D or 16E enclose the transverse wires 18 between the parallel straight sections 21, 23 of the 
connector receiving elements 16D, 16E. Use of a cable tray drop 60 further increases security of 
the change in elevation since each cable tray drop 60 has at least two connector receiving 
elements 16D or 16E on each end of its weight-bearing portion. In the embodiment shown in Fig. 
15, the upper cable tray 10 has a connector receiving element 16C on the end of the cable tray 
facing the cable tray drop 60. In an alternative embodiment shown in Fig. 18, the upper cable tray 
10 has a connector receiving element 16C on the edge of the cable tray 10 facing away from the 
cable tray drop 60. These embodiments allow for connection between additional cable trays as 
desired. The addition or removal of additional connector receiving elements 16, as understood by 
one of skill in the art, allows for accommodating the particular needs of th cable tray assembly. 
Cable tray drop 60 can swing relative to adjacent cable trays 10, 30, 50, 70, which permits 
varying changes in elevation, as may be required by a particular arrangement in the field, without 
a need to manufacture different cable tray drops 60 for different angles of elevation. The loop 20 
of the connector receiving element 16 can be adapted so that, after tightening of the carriage bolt 
22 and nut 24, the cable tray drop 60 is held generally immobile. 

Examples of various shaped embodiments of cable trays consistent with the instant 
invention are shown in Figs. 21,23 and 25 at 30, 50, and 70. These correspond to "L", "T", and 
cruciform shaped trays, which permit for the interconnection of cable tray runs in 
divergent/convergent directions. In this way, workers are not required to cut cable tray sections 
and clamp them to others. Rather, these ready-made forms permit for the easy design and simple 
installation of a cable tray system of any pattern desired. Moreover, the specific cable tray 
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components for a particular installation can be determined precisely and supplied in advance, as 
the exact number and shape of each cable tray can be specified by the architect or engineer. In 
this way, cable tray systems in accordance with this invention can be provided at the absolute 
minimum cost. It will be apparent to those of skill in the art that, regardless of the shape of the 
5 cable tray or the pattern of the cable tray system, the connecting system shown and described in 
connection with Figs. 2, 13, and 15-17 may be employed. Moreover, it is to be appreciated that 
the shapes shown herein are exemplary, it being understood that the shape of any particular cable 
tray can be in any suitable configuration. As shown in Figs. 21-25, the interior angle 35 of the 
shaped cable trays 30, 50, and 70 can be rounded to reduce the bending and/or chafing of cables 
10 that are passed around each interior angle 35 and therefore decrease the likelihood of a loss of 

transmission quality in the cable and also reduce the likelihood that a cable will catch on a sharp, 
exposed edge. 

As illustrated in Figs. 23, 25, and 27, the longitudinal wires 12 and transverse wires 14 
become transposed due to the angles of the alternative shaped embodiments of cable trays 30, 50, 

15 and 70. For example, in Fig. 23, the transverse wires 14 extend across the width of cable tray 30 
at the ends closest to the end transverse wires 18. However, these same transverse wires 14 
become longitudinal wires 12 when the corner is turned. It is understood that this transposition 
only affects the labeling of the transverse wires 14 and longitudinal wires 12, not the 
characteristics of the wires 12, 14 or the cable tray 30. 

20 A portion of an overall system of cable trays in accordance with the invention is shown in 

Fig. 27. As shown in Figs. 27 and 29, a reducer cable tray 40 is used between two straight cable 
trays 10 with different widths to allow for a seamless connection in the cable tray layout. Fig. 28 
shows a closeup view of a connector receiving element 16 attached to the sidewall of a cable tray 
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assembly 10. It also shows an embodiment wherein the carriage bolt 22 is inserted through the 
connector receiving element 16 such that both the head and the shank of the carriage bolt 22 
faces away from the cable supporting surface of the cable tray 10. This orientation of carriage 
bolt 22 and nut 24 reduces the likelihood that a cable that is passed over the cable tray 10 will 
catch on the nut 24, or thread shank of bolt 22, because the carriage bolt 24 has a smooth head. 

Fig. 32 shows an embodiment of a cable tray 10 that uses two connector receiving 
elements 16D, one on each end of the cable tray. As shown in this figure, carriage bolts 22 are 
passed through connector receiving elements 16D, through a space defined by end transverse 
wires 18, and secured by a nut 24. End transverse wires 18 from adjacent cable trays are shown 
without the cable trays themselves for illustration purposes. Fig. 33 shows a closeup view of the 
use of the carriage bolts in the above-described manner. 

The cable tray system may be modified by a surface treatment. A preferred method of 
surface treating the cable tray of the instant invention will now be described. In order to keep the 
cost of the cable tray components to a minimum, the longitudinal and transverse wires 12 and 14, 
respectively, are made of inexpensive material such as cold rolled, untreated wire. Obviously, it 
is within the scope of this invention to utilize stainless steel or other corrosion resistant materials, 
but they are prohibitively expensive. As a result, it is perfectly acceptable to use less expensive 
materials for these components, so long as they are painted, powder-coated, or otherwise covered 
or treated to render them electrically insulated and protected from corrosive contaminants. 
However, connector receiving elements 16 and transverse wires 18 must have electrically 
conductive exposed surfaces since they will make contact with corresponding wires or connector 
receiving elements, respectively, of adjacent cable trays, so as to render the entire cable tray 
system grounded. Therefore, it is desirable to provide connector receiving elements 16 and 
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transverse wires 18 in the form of either corrosion resistant metal or corrodible material treated to 
render it non-corrosive, such as by galvanizing or zinc plating. Connector receiving elements 16 
and transverse wires 18 are welded to the cable tray and a portion of the surface areas thereon, 
which are intended to be placed into intimate contact with adjacent cable trays, and are masked 
with connector receiving element mask blank 110, wide transverse wire mask blank 100, and/or 
narrow transverse wire mask blank, 102, respectively. The entire, masked, cable tray is painted, 
powder-coated, or otherwise treated to protect the entirety thereof, other than the masked areas, 
which have already been treated with galvanization, zinc plating, or other conductive, non- 
corrosive coating. 

A suitable wide transverse wire mask blank 100 is shown in Fig. 9. Wide mask blank 100 
may be provided in any suitable form. In the preferred embodiment shown, the blank is 
constructed of a body member 104 and head member 106. Body member 104 defines one or 
more cylindrical recesses 108 therein which are adapted to accommodate and cover portions of 
transverse wires 18 which must remain electrically conductive and, hence, exposed. The side of 
the body member 104 opposite the head member 106 defines a cut-out 101 that permits the wide 
mask blank 100 to be easily slipped over a designated transverse wire 18 or portion thereof. Wide 
transverse wire mask blanks 100 are placed upon the designated areas to be masked prior to 
powder-coating, painting, or other treatment and thereafter can be easily removed by grasping 
enlarged head end 106 and removing. Wide transverse wire mask blanks 100 may be reused as 
often as desired. 

A suitable narrow transverse wire mask blank 102 is shown in Fig. 1 1. In the preferred 
embodiment shown, the blank is constructed of a body member 105 and head member 107. Body 
member 105 defines one or more cylindrical recesses 103 therein which are adapted to 
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accommodate and cover portions of transverse wires 18 which must remain electrically 
conductive and, hence, exposed. The side of the body member 105 opposite the head member 
107 defines a cut-out 109 to permit the mask blank 100 to be easily slipped over a designated 
transverse wire 18 or portion thereof. Narrow transverse wire mask blanks 100 are placed upon 
5 the designated areas to be masked prior to powder-coating, painting, or other treatment and 
thereafter can be easily removed by grasping enlarged head end 107 and removing. Narrow 
transverse wire mask blanks 100 may be reused as often as desired. 

A suitable connector receiving element mask blank 1 10 is shown in Fig. 10. Connector 
receiving element mask blanks 110 may be in any suitable form. In the preferred embodiment 

10 shown, the blank is a hollow elliptical-shape with an aperture 1 12 on one end. The shape of the 
mask blank 110 should correspond to the shape of the connector receiving element 16 that the 
mask blank 110 will cover. A designated connector receiving element 16 is inserted into the 
aperture 1 12 such that the mask blank 1 10 protects the connector receiving element 16 from 
powder-coating, painting, or other treatment, maintaining the electrical conductivity of the 

1 5 connector receiving element 16. Thereafter, the connector receiving element mask blank 1 10 is 
removed and may be reused as often as desired. 

The above discussed wire mask blanks 100, 102, and 1 10, are understood to be examples 
and are not limitation on the type of mask blank that would be suitable for use. 

In yet another aspect of the invention, as shown in Fig. 12, anti-friction rollers 120 are 

20 provided to facilitate and ease the drawing of cables, conduits, etc. over the cable tray system. 

These rollers 120, in the preferred embodiment, are in the form of cylindrical sections of plastic, 
having a slit 124 defined in their sidewalls to permit them to be easily slipped over transverse 
wires 14 or 18. Preferably, the inside diameter 122 of rollers 120 is close to but slightly larger 
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than the outside diameter of transverse wires 14 and 18 so as to permit for the easy placement of 
rollers 120 onto the transverse wires and permit the rollers to rotate in place as the conduit, wire, 
etc. is drawn thereover. Their use on a cable tray 10 can be seen in Fig. 8. 

As shown in Figs. 34-36, the end transverse wires 18 of one cable tray 10 form a square 
projection when they lie in registry with the connector receiving element 16 of an adjacent cable 
tray. A carriage bolt 22, having a hexagonal or other polygonal-shaped integrally formed bolt 
head 23, can be passed through this projection such that the bolt head 23 lies between end 
transverse wires 18 and is held therebetween against rotation. Nut 24 is engaged on bolt 22 and 
has a flange 25 which engages connector receiving element 16, thereby sandwiching connector 
receiving element 16 against end transverse wires 18 and bolt head 23. This arrangement allows 
an installer in the field to tighten nut 24 with one hand. A similar projection is formed regardless 
of whether the connector receiving element 16 is located on the sidewall or cable-bearing surface 
of the cable tray 10. Fig. 35 shows the way in which the end transverse wires 18, connector 
receiving element 16, and nut 24 may be associated with the carriage bolt 22. In the preferred 
embodiment, but not by way of limitation, the end transverse wires 18 are adjacent to the head of 
the carriage bolt 22, and the connector receiving element 16 is adjacent to the nut 24. However, 
any suitable arrangement for securing adjacent trays is contemplated by this invention. 
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